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GLASS COMPOSITIONS AND FIBERS THEREFROM 

TECHNICAL FIELD 
Tins invention relates to sodhm barium borosilicate glass con^>o»tiQns. 
5 Fibenfironi these con^)oations make glass fiber 11^^ 

Glass fiber insulation is itoU known and has been a commerdal product for a 
loiig period of time. The insulation is made firom intertwined soda lime ahimina 
boroaiicategilass fiber which a binder holds tc^ether. The binder may be any suitable 

10 material but quite common^ is a phenoUfi)inialddiyderea^ 

These binders are wdl known, and a spray nozde general^ appUes them to the 
as hot gases attenuate the fibers fircm a rotatii^^ A 
ccmveyer collects the binder-coated fibers in the fbnn of a blanket, and heat cures the 
blanket to produce the final insuladoa The process produces various densities by vaiying 

15 the conveyor speed and the tUdcness of tiie cured insulatioa 

The Gennangovcnmient has proposed regulations fiarg^assfibm GBass 
fiber conqK>stdons meeting the regidations axe comddered to b^ The 
problem, however, fi^r the manufiwturer is to produce g^ass fibers which meet the 
regulations and standard criteria. These glasses must meet tiie proposed regulations^ be 

20 fibetizable in standard wool processes, have sufficient duraUfity, and have acceptable 
insulating properties. 

DISCLOSURE OF INVENTION 
We have devdoped glass conqK>sitionswfai<& meet aU the critm^ Our 
passes have a lu^ BaO content, a higji soda content, and contain small amounts of 
25 alumina. The gilassconiipositions meet the prq[K>sed German regular Tfaeyhavea 
numoi^ index CEO) greater than or equal to 40. Standard wool processes easily produce 
fibers fiom these cooqiositions. The difiference (delta T) between the temperature where 
the glass has a viscosQr of 1,000 pdae and the Itquidus ten4>erature generally is 50T 
(28^C) and is often 2007 (111^ or greater. Durability as shown by fiber weight loss is 
30 good and is ofim less tban 5% fiber -wdght loss after 24 hours m water at 20S*T(96'^^ 
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RBST MODE FOR CARRYING OUT THE INVENTION 
Wexnademeasuremeatsofviscodty, llqvdduSi andduraUli^fiiraiiuinberof 
passes ^vttbKI^ 40. The measurements indicated a conqwational regioa of glasses vMtii 
are usefiil fx production of g^ass fibor insulatioa Ilus range is as follows for the m^or 
5 components: 

SiO, 45-60 
AljO, 0-3 
B,0, 0-20 
10 NSjO-l-KaO 12-22 

MgO + CaO 0-14 
BaO 2^35 
and less than about 10% of ai^^ or all of ZoO. TiO^ FejO^ ZtO^ SiO, or UjO, the total 
being 100% by wdg^^diereineadi glass oompontion has a KI value equal to or greater 
IS than 40. 

More prefecaMy, the ^aas co m positi ons conast essential^ of: 
Tnpredienta Weight Percent 

SiOj 45-57 
AljO, 0.8-3 
20 B,0, 0-18 

Na,0+K,0 12-22 
MgO + CaO 0-14 
BaO 2-30 
and less than about 5% of ai^ or all of ZnO, TK>„ "Pcfi^ ZiO,, SiO, or IXfi, the total 
25 hfing ina% hy weaght^ and wheran each ^aas comporition has aKI vakie equal to or 
greater tiian 40. 

Even more preferably, the g^ass coa:q>ositions have a BaO content of 5 to 30 
vm0it petceot and less than about 2% of ax^ or all of ZnO, HO,, Fe^Oj, ZiO,, SrO, or 
lijO. Even more preferably the glass conqtosttions have a BaO combat of 12 to 25 wdght 
30 percent, and less tiian 2% of any or all of ZnO, HO,, ZiO„ SiO, or UjO. 
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Insuladoo products of these g^ass fibers can be produced ftom a cooventional 
fiber-forming process. 

Tbe Gennan regulation requires a numerical index (KI) greater than or equal 
to40tobecon^eredfieeaf suspidoa The index is calculated by iCI^ZiCNajO^KjO, 
5 CaO, MgO, BaO» BjO,) • 2AI2O3. TUs places severe restrictbns on ahimina levels and 
anydung not included in the index, sudi as siUca. The obvious dunce is to lower ahimina 
to very low levds. These glasses, however, have poor dxualnlides and most cot^^ 
fiberized by a standard wool process. We discovered that U^BaO levels yiddedgh»ses 
witfa significantty inqnoved duraUfity and fiberizability by standard processes. 
1 0 We designed an array of glasses to show the eSbct of glass composidon in 

this narrow fidd on sdect properties. All glasses are shown together with measured 
properties in the following table. 

Examples of the conqjosdtions are given m the followu^ table. All the gilass 
conq>oations have KE index of 40 or higher. 
15 Example 1 

(Hass fibers ofthepresem invention have the following compoations. Most 
of the conq;K>dtions have measured forming temperatures (the tentperature "v^iere the 
visco^tyofthe glass is about 1,000 poise) and liquidustea^eFBtures. 

20 



25 



30 
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TABLE 
Wdaht Percent 



Inpredients 


1 


2 


1 




1 


6. 


2 


£ 


SiO, 


54.5 


55.0 


56.3 


56.4 


56.5 


56.5 


56.3 


56.4 


MO, 


0.9 


1.0 


1.0 


1.0 


1.0 


0.9 


1.0 


1.0 




1.5 


1.5 


15.1 


13.3 


9.8 


6.2 


13.3 


li.6 


Na,0 


12.4 


12.5 


14.5 


14.4 


14.1 


13.8 


14.6 


14.5 


K,0 


6.0 


6.0 


0.8 


0.8 


0.7 


0.7 


0.8 


0.8 


MgO 


1.1 


1.1 


2.6 


2.6 


2.5 


2.5 


3.1 


3.0 


CaO 


3.1 


3.1 


7.3 


7.1 


7.0 


6.9 


8.5 


8.4 


BaO 


17.S 


17.8 


2.0 


4.0 


8.0 


12.1 


2.0 


4.0 


liO, 




m 


0.1 


0.1 


0.1 


0.1 


0.1 


0.1 


Fe,0, 


0.2 


0.2 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


ZsO, 


2.5 


1.8 















15 Tempenture°FCC) 1903 1882 1737 1738 1761 1789 1739 1747 

ibrViscosHyof (1039) (1028) (947) (948) (961) (976) (948) (9S3) 
1,000 Poise 

liqiddus 1524 • 1498 1481 1548 1553 1578 1567 

Temperature <7CC) (829) (•) (814) (80S) (842) (845) (859) (853) 

20 KI 40.0 40.0 40.3 40.3 40.3 40.3 40.3 40.3 

Durabmty 7.0 . 4.7 4.3 3.8 3.6 

(%WtL08SOf 

Piben After 
24 Hours)* 
25 *B9qx>sureto\vaterat20ST(96°C) 



30 
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2 


m 


11 


12 


SK), 


54.5 


54.4 


55.2 


54.8 


Al,0, 


1.0 


1.0 


1.6 


1.7 




15.2 


15.4 




• 


Na^O 


14.5 


14.4 


15.5 


16.5 


K2O 


0.8 


0.8 






MgO 


2.6 


2.6 


• 


1.8 


CaO 


7.2 


7.2 




4.0 


BaO 


2.0 


2.0 


27.7 


21.2 


TiO, 


2.0 


0.1 






Fe,0, 


0.3 


0.3 




• 


ZiOj 




2.0 






TeoqwratUFe *>F CP) 


1714 


1740 


1882 


1867 


for>^scosityof 


(934) 


(949) 


(1028) 


(1019] 


1,000 Poise 












1538 


1551 






Ten^)eratureTFC*C) 


(837) 


(844) 


(-) 


(-) 


KI 


40.3 


40J 


40.0 


40.0 



Durabifity 
20 (%WtLossof 
FibefsAfier 
24 Hours)* 

*E9q)osure to water St 205*T (96%) 
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30 
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1 . Fibeiizable glass compodtf ons suitable for insulation conastii^ 

essentially of! 

Tngretf}<?mff Weight Peroent 

5 SO, 45^ 

AlsO, 0.3 

8,0, 0-20 

NSjO + KjO 12-22 

MgO + CaO 0-14 
10 BaO 2-35 

and less than about 10% of any or all of ZoO, TiC^ F^b^v ^^>> ^'^> ^ the total 
beiqg 100% by wdglit, andwfaerdaeach^asscompoationasaKIvalueequaltoor 
greater than 40. 

2. Kberizable glass coiiqxmttons suitable for insulation coosistiiig 

15 essentially o£ 

IPafgfiffl» Weiaht Percent 

SiOj 47-57 

AljO, 0.8-3 

B3O, 0-18 
20 Na,0 + K,0 12-22 

MgO + CaO 0-14 

BaO 2-30 
and less than about S% of any or all of ZnO, HO^ Fe^O,, ZiO„ SiO, or Li^O, the total 
bdng 100%by wo^it, andvAteieineacfaelassoonqMsitionasaKIvaiueequaltoor 
25 greater than 40. 

3. Glass compositions according to daim 2 having aBaO content of 5 to 
30 weight percent and less than about 2% of any or all of ZnO, TiO,, Fe20„ ZrO,. SiO, or 
Li,0. 

4. CHass conqsoations according to daim 2 having a BaO content of 12 
30 to 25 wdg^ percent and less than about 2% of any or all otZaO, HO,, Fep,, ZiO,. SrO, 

orlijO. 
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5. <Hassc(Hi9oatioiisa(x»iding to claim lluviDg the ccm 
Jff«re<fientS Weight Pereent 
SiO, 54.5 

Alfit 0.9 

5 B,0, 1.5 

Na,0 . . 12.4 

K,0 6.0 

MgO 1.1 

CaO 3.1 

10 BaO 17.8 

Fe,0, 0.2 

ZrO, 2.5 

6. Glass fibCTs having idast compositioos aecoidmB to any mie nf ehima 

lto5. 

15 7. Glass fiber insulation comprising a ccdlection of glaaa fihary acowxPng 
todaim6. 



20 



25 



30 
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